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(54) INK JET RECORDER 

(57)Abstract 

PROBLEM TO BE SOLVED: To detect exactly a residual 
quantity of ink by a method wherein an actuator is 
displaced by impression of driving voltage to spray ink 
liquid in an ink chamber, and existence of the ink is 
detected based on variation of a signal generated by 
mechanical resonance of the actuator. 
SOLUTION: A head driving part 19 impresses driving 
voltage to an electrode 77 of a channel corresponding to 
a printed data to shear deform a piezoelectric side wall 
76 thereby, and a volume of a pressure chamber 75 is 
decreased. When ink exists in the pressure chamber 75, 
ink is sprayed from a nozzle 73a of a nozzle plate 73. 
Thereafter, ink in an ink cartridge is fed to the pressure 
chamber 75, and the piezoelectric side wall 76 is 
buffered by the ink. However, when ink does not exist in 
the pressure chamber 75, though back electromotive 
force is generated, running out of the ink is detected 
from a voltage state including this back electromotive 
force with a judging part 60. 
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[ 2 ] 8uf B -Y > ^ ^ft&ft^&W: , EP3^ y F 
<t«:S-^c>r A > *<DWte*tftSi , r a c t * 

[ mmm 5 ] miiB^>^ wowaffSB , «r tar * * 

frssi*:3Bli2»©-f 9 MBft£B. 
[000 1] 

[000 2] 

[fE*©jK«] 77^5 yssB9©aft«B*^^v 

^j|/3>t*-*»©f«8«iH«B«:B, a** 
EBB* 6 & a r - * £tlHtif*8 i bXim? i> <fc 5 (c , 

cti^o?- * ifflttccEn^ifiB&BBfiasB^ffas ti 

Ifc-O^j;*? F8B«RB**^ffl3*i&J:9«:aot: 

[000 3] ±fE<Z>4 >0 1** ? HB»SB«\ EP?^ 

* F L &** h , <02i3-YV*j ^*»6EP?^ 

* FCCfltt&S*i/c-/>^*fla««:?fc*«WSCiK:J:9 
1 ;0 F#©EP?£*t -ofcft £<omti& 1 FWBfl 



F«:*rr * -t > ^«&**«s iirawftEp^w^ff 

[0 0 0 4] IP%, «£*<0-f>^^* * MBIiSSB*** 

<; * i?©lSffifi^flBffiS©TWK:-*KO«S*-f > * fc 
UteitomiSfcfflilBHaifi**©^^^* -^>Fci 

[0 00 5] 

ffif&<h, ^kL/c^>^«:J:0EP^a D a S^ffiTTa<b 

[0006] tits y vy»tfct?4 

[ 0 0 0 7 ] #*?Btt, ±EHHMi*IBiSfc'r A4 

[0008] 

KOWmtC J: 0 bWBT ^r^fi $ #4 C t ic 

ra»«H*«:i«»'rSEP^y Fi. mrlBT^^^x-^ 

t/Clr>S. cnWO, EP^^FOT^f' 



3 

vmmmom^ u&vuj f u 

[0009] «*B2 <D&wiz. «#sie»d^>* 
^ ep^^^ F©iBtt^ccfci»T£^5ME7#^** 

[0 0 1 0 3 l»3W13®»IBtt, »#siE»©-f>* 

s>* naiMgarAor, ttE^>*w*itt»i#s 
WE7***x-*©W^^fc<fc3^*** 

[00 11] «*3S4©»WB, «3»H1K»<D4>* 

Hw^fijaaas^tei^B. suE7 



3) eH^9-2 67 4 8 8 

4 

ft CcfrlBT * * * x - * tffflfiftASJ: 0 »ar *<b*I 
10 [0012] »*3I5<D*W», «#«4E«©-f 

[0 0 1 3] tt3jOI6©»!Btt, »«aiE«0-f>^ 

y*? hE»»srt?*oT, f}E7****-*tt* w 

20 E^>^S**)EW4HttiD^tt<tt-»t«l/"C^ 
[00 14] 

[»W©jS*WB»J 3«6W©*»<WBtt*H 1 fct>0 
01 3fcS^l>TJUTK:8MW"S. **tfc©JB»«c«S 

* flf iHHftSVi"* CRT Ccathode^rav tube) 3^,7" 

[0015] ±E©«HKS«*# 2 tt, H 6 <fc 5 

Ki, ^^^-f>F^ * ^fA84*^U- 7*4 >^ 
40 ->^f*A (OS) iUT<M/Ct»S. »J^>Kr> -v^ 

9, ?»*«ifS7*>FF7^qo i CRT 3 4 
fiS'TSCRT • F^-Y^l 1, +-#-F4*Wl'r 
5*-#-F- F^-Y^'12, v-)^5^flt^^ 

x- F7^n, yy>$7*«H-r*^y>* * F 

49©«a©«fi6^-^itS5»Or 

[0016] ±ecd7*>;>^ • F^-f^i 4», mxxt 
so c r t 3 ©aaacc*^ s nri^s f 5 - ^***f* i or 



(4) 



#IB¥9-2 6 7 48 8 



[{.mmft J <DJ~*~ifi1B&2tilL£*Mi* F* F 

WKrashfafflRf*--*) c*i6<df? f 

(I/F) «i 5*6It*ffi*-r*J:5K:&ot:c»a. 
[0 0 17] ±K©<fc9a5;* + 9 Iti 

# $ ft/cEP?^- * B. -f>W*vh E»K«-e* £ 10 

sns<fc5R:aorc»s, c©:/y>*7B, 7*y>£ 

F J< v V y ffiimo&mCD?- * 3 tlfcR A 

Ml 84, EU?Jl/-^X»f>^«JtiWEJl/-^>9<0 
*B©WfSl^n A#ttU3hfcR OM 3 6 4 , 

FlgSiSfl 1 9 4 , CR*-*Mi&S2 0i, LF*-£ 

6 4, ^>^WtififK^-fU^O*l)E<i#*ffl*'*"* 
fl5E»6p <-(>*Wi*»0#R> i^ltt^ 0 20 

[0 0 18] ±K<D^? FK*»1 9B. En=?^9 F4 
4fcJ8«S*m>S. EP?-<?F44B. siK^*f<£ 
E«*PC**IE*te5 $ SEMI 
mi 1 4, Em«S7 i©±ffl«:tt«S*i/c±ffl*^- 

7 2 4, E^S&7 lOWfflKISKStifc^XJl/^lx- 
F7 3 4, ES*«7 l<DTffi«:HiK3*i/fc^y>hK 
*744**bT^S. E«HR7 1B. ^»^»D 

fci»R©E«M»7 6»- (E^JR^FfiW*) 4i?§4££S 

Cft£©EliffiJii7 6 •»*$ <fctfiHB* E 30 
WMfcl i©±BCc±»*^-7 2^IHaSti&ci«: 

iot, *^ + >*;i/cc*nersE*^ + >^-7 5- 

7 3CCB. E# 7 S'-KSlfrfiJ^tC^X 

;l/7 3a-3&saaaBfiSS*i"C*jf5, t*a6©>X;b7 3 
a-B, E#* + »<-7 5»-©^#«<J>Lfc4* 

lEfj^ + >^-7 5-"rt©^>#*MEl/tijBt3 
tfScfcSfcfcoT^S. *fc. ±9*^-7 2 JCB. ft 

ap7 8 3&s»fl5snt*5 0, MP7 8B, e#*+> 

;>*-7 5-4EI7©-f F x ) vis 3 0F*34£iIiI 40 

4K<£o'C, EE#* + >><-7 5-»©811**« 
J»S*i5 4 F y *^3 0©-/>2*E# 

±IEEmS«7 i##»W©7***x~*KtH^U 
±IBE#* + »<-7 53&s*»IB©-/>^S«:tHaf 

" . 



[0019] ±K©E***>'<-7 5 4J5J0WSE* 
WJIS7 6B, ^WB^IajK^ffiShTC^. E*»J!i7 
6©Wfflffi©±SMCB. H2K^T<£5&C t «ffi7 7# 



7 7B, EUKtSTJ^K, 7"y > FSt£7 4K3 

*t/c «s«*7 9-«. f 

IBfcSIl 9fc£tt3tvt*5 0, ^?FBd8l9B, EP 
?7 r -^w:S^^W^E^mS7 7«:EPttlL, EM 
fflffi7.6-»«JK9* (SCtt) SSSCiWot, E 

So 



[0020] J/c, ^y>hS«7 4tC}BfiJEStifc»S 

omwtii* 7 9 kb, «-^«*^LrT«£»6 o tmwt 

«E»6 0B* ^4^-TJ:5tc, EWIJ 

si7 eoat^^^isasBmBEa^**!!!!?* 

S±5«ca^*»BBE3*ifc^>F^7-f^* (B 
PF) 6 14, ^OF^x^-f ;l/*6 l*ffli8l/te*E 
jfl8»*««3'&*»*IS6 2i, WHS*ifcWBS»* 
g8M'*ffliHIIB6 3 4, SS«HK6 3*»6©SI*«I 
*8»«E4Jt«U giSHE#a*£^E<*: 9 & 
fir 4 **c^ -f u^<;b©«S«#*Ul*'4"5 3 

1^*1518*6 4 4&»0Tl>S, . : 



50 



[0 02 1 ] 3>/<U-dr@B6 4©«3Efi*». ^6 
KSWiSK* 7y>sr-:3>hn-5l7K:aia3*i 

±$©RAM 1 8feJ:tfROM3 efcT^-fe^t&fcft 
^y>* • 17^ 
ROM3 6W:1Sffl§n/c7'Dy^A4*tf RAMI 
8©t/y >F^y7? ED^- 3?©»^^ 

^HteJ:c«*fflLjBai**ff'r5ci«:j:ot:, ep 

;l/-^>4EP^*tC«»)ii**ffl/, #>JS»6 0^6© 

l^S. tit* • 3>hn-7 1 7B, CR*- 

. ^1816352 OfeiC/LF't-^HiWBS 3CCfe««Sh 
tl^o CR^-^»92 0iLF^-^|gItiSP3 3 
<bB, £tff«:ffiC»6tiSCR j e-*2 2il!l*3i«:ffl 
l» h tlh L F * - £ 3 4 i K^ft^ftg^ ^ tlT »3 , 
g^e-^2 2 • 3 4©HIE*la]*ilB[*«lf»'*"*J:5^ 

[0 02 2] ±!E©7'y>£ • 1 7K£9 

WWSnSEP^^v F4 4B, H7«Cfl%*r«fc EP? 
F««2 l(Cd*htC>S. EP?^7 F«*2 1 

b, f y ^^»»a*t3 14. f y 

**3 l«:R»6*ifc-Y>^*l&»t*3 7 4, h y ? 
3^8«W3 1 «HMft^ne«:Ktf6* , ifc^>^* - F ! J 
9^30 4**l/"Cl»*. ^Ur, -f>^tWftBW*3 7 
©gygptcB, ±»©EP^* K4 4*sg8W6*ir^S. 
^ E|r?:^ 7 F444^>^*- y*J3 04B. ^7 

[0023] ±tB©>f >^^7- f y 9 S?3 0 ©rtSWC 



®H (H*£WS> ®T8$Wi, 3 Oa^ 

^fl»ftBB#3 7 *^>-«3 9 4^l/T*«tt»C»c 

F4 4£^>£#-F ll ?^3 0<DF*3S$<!:£ifiI£ 
■&S-O^B»B3 7 a*s»JflE3*ir*JO. -f>*B* 
K3 7a«. ^>*$«&aM*3 7<D4>**W?^* F 
4 4 CD£ ^ + > * ^ K Wfe ? % & *> & & o f << c 
[0024] ±K© «fc SfcflWES ftfcEP^ y F«#2 
IB, H8KSW\fc5fc, 3B£S*filX«:BW3n. ffl 
S£2 5 (EMM) fc#br-f>^©«H*ft* J Br5E© 

+ «J v5?2 3,B, i^SESlSJXKlflRSnfc^^ FW2 
4fc<fc9»tta&fc$J$S*vci»*£#K:, CR*-£ 
2 2 J: 5R«l3nS*36^ F 2 6 CC««Shrte 
0, b 2 6 £|g«rf S C R^t— £ 2 2B, */-f 

F*|2 4K»oT* + V ^2 3*£j£*#lSXK:&« 
»tt3*St£fc<fc-oT. FWI2 l*JB«2 

[0025 ]Jfc EP3^* F««I2 lfc*ftnj3ttSffl 

LF*-*34W\ +18*+ 4 OteJ^P-^T 2 9 
flft/M/t ^f->0-7 2 8*0631*4 Cifc<fco 
r, ffl«2 5*«ita*fiiYK:»ttS-es<k5K:fto , c 
c©J:5ft»K2 5©B|jfeaE*|filY©» 
jftB, W+^v F»»2 i *i^sur i ;o f#<dep 

[0 0 2 6 ] ±IE©:/5?->P-7 2 8B, J8K2 5K: 

2 8 EP^£ffitb;fc££ 
<m&^y F«*2 i©fi«ffiK#R5£SftTfc9. C 
(DBflHMKctt, *+*e>yWI5 l#R»6tvtl> 
£ 0 +t7f>»5 1it EPS^? F4 4*«£T 
SK^»5 2a**Lfc*+v^a»t5 2i, tt'h 

i/23 n * is + * ^tft* 5 2 * 

E|*?-%? F4 4«c»«i3li:TK^3 < a-*K^«*5 3i: 
4WL"C*5?K JffiHaRtCfcCiTHl^v F44*** 
7^ 5 2 tc J: H t ^ f> ^t^> C i tci: o 1 1 EP 

F4 4<Dia»*l»±-r*J:5tCft^ , t^*- 
[0 02 7] * fc, EP^ *;> F««I2 1 ftfc* 
+ »; 2 3<DTffiKtt. *¥a*SB«a9<«fSS(« 



5) «fBB¥9-2 67 48 8 

8 

v Y*mWft&Hl>tL*4 5>y*lJ sr F4 3##V F 
«l2 4«:*H/rWCCRW6nrte»). 
B, + +y*S?2 3£#CC£j£a^fc*ttl/fc£S 
CC % £4 5 ? F4 3(DXU v h^fflltx> 

1 7«cA*S*iSJ:5«:a:- 3 r*jf5, 

©7* U > F v J y 6ttBf* - ^©S^W 

[002 8 ] ±IBO«)ffi«:*jl»t:, ED^tf ^ > 
*Wtt1ftffljV-*>#:7y>* • n>Fa-5 1 7 St* 

^356 o ccffiKS ftfc«-<i»D* * >*;u*>6 > ^ 

**l*S-a:SJ:5, ^«J>* • 1 7**%^ 

Jl/^^cOEP^-^^f FIEBJ3B1 9tcffl^3ti/cii 

v FIESftSJ 1 9 B, EP^r-^*-^W^ISttb^, 
7'»;>^-3>Fa-7l 7 3&>6cDEP^^>f 5>^ft-^ 

©mS7 7 CC*tbr^^«©IEI!«E*EPj]Dr4C t 
CcttS. H3CC5%-rJ:5«:. «A«IE*^ + >^-7 5 
a3^6-f>^**»3-&*«^* «tt7 7aCCtt«EV 
X, *flS7 7b«:BGND«ti[*EnftI'rS. ^"^ 

m»JM7 6#RIKS?&U BE*^ + >^-7 5©ffli*J 

[002 9] C<Dm, EAft>^75aK:0^^ 
#SUrt^^^CB, E*f- + >^-7 5 a-rtO'f 
30 >^3WraE3ti*Ci«:j:oT, BE*^ + >^-7 5<D 
filWCCiBBStifc^Xil/^U- h 7 3(D^>C;b7 3 a*> 

Epjra^j-r^i, E«wa7 8(iaeBtt«* s if»s*i 

TE*^ + >^-7 5 a-OSW^WSftft* 5 ^ ^ 
>i7^7- F V v^3 0<D<t>9ifiEEfi2"*>*-7 5 a 
fcflH&Shacitctt*. fi^^^^ E«BS7 8B. 3E 

S»«F©«SW«c*fi«:J:S««7 7 a^© 

i^mEoasfe^wwsti^fc©^*^^^**. c ^ 

40 <fcO, FKMlSB 1 9*6«S7 7 afcEPlJQSft/clg 
tt«E»* H9 (a) K:S1"J:5K:. EmilJli7 6<D^ 
jfPSK^D *3!e«ERE»*** ttl*«Ett»i *o"C 

[0 03 0 ] com, H4«:*"rct5«:, ±fB©IEffiiJ^ 
E^WESBeotcffiOiiSEiiSt, ^OF^*?^* 

6 1 i3«ffi3nte«fflWtt^jai«»^J3^3n 

Orl^caft, jffiaaEiSS^^Stt^^lKIWEB, ^>F 
;U7^^6HCJ; ( 3 -^©fimECOffl^M-^* <t 3 
n^CitC^C^) (B9 (b) ) . CCDtli^fi^ 
50 *J««S6 2*JJ:CJ p Ki)tlllB6 3 tCfe^T ^n-eniflS 
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(09 (c) ) *JJ:a*» (H9 (d) ) ShSi, S 
(e) ) . 

[0 0 3 1 ] ±B©«£flMtt. ^ 6 KiTjkt «fc 9 fc. 7 

£LT^>^©#£*^^&t£fc:<l;o*C, 

[0 0 3 2] — mS7 7 KmtfcE&WltoitVttt 
ftfc. EA^ + ^-TSafc^^tfffffibT^tt^ 
E*«7 6(^»©«W , -f>*W0 

Stf-SCifcttS. tftKJ;^ ^?F»!i»19*6 
®l7 7a^EPljn$n/cfKtt^E^ 010 (a) 

£^A,/cmEttt&ft ^i^. 

[0 0 3 3] t©», EKtcavriSK:, ±iB©|glij^ 
E#W£«6 0Kffil3i&**iS<t* -r«> F>**7 -r 

fcfft (01 0 (b) ) . *tt«B8 2fe<fctfSttBB6 3 

(c) ) teiME* (010(d)) StiSCitctt 
*LT, B«3*ifcflMH** a»«E«±©«Ett 

^©flSft^ffl^'r^Ci^^^ (01 0 (e) ) o 

c ®w£M*&** 0 6 &c^-r j: *> ^ u f 

n-^1 7CCK0ii*tiSCi«cScS. ^Lt, ^'J> 
jr -3>M3-9 1 7 tt, l/C-f>*«J 

[ 0 0 3 4 ] ft, ^OBeatcto^^W. HJ5=*«c-f > 

F4 4©8f£»B7 7«CEPfl]U -Y^^ttJhttJU^-^ 

>*»73-tir*<fc5K:U"<:fc&t». 3 fete, ±IB©«§J& 
KJ:n«. ep^-^f F*M>**«*tt"S£*#&^ 

J:9£Wft4>2©»fi*Hi^t& 

[o o 3 5 ] (a. ^mmmfcto^xtt. eiiit 6 

SBtt«E©EDJtoK:j:OaffiS-&A:i:#©aiB«ERE» 

CttWKSSftSCitttt^. BP%, «fi7 7Kltfc 
*tifcS«lR» , C**E«flBfi7 6©*f >t*-#>*5£ 
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^» FttttSU 9©1t>£©2**>* 
;l/#©F^-f'*iaB6 5 • 6 5©ffl*fflfc*'f **@B 
6 6 • 6 64c5<fc^>7 r >^6 8 • 8 8 

-*©F^-f^@B6 5«:A*3tiS 
EH? * A % > ^fl^££$£ 3 * *» 1 SISUB 6 7 a £ 

yW**HB6 6 • eeecsaw*. *t/t:* 

0B6 6 • 6 6i^>7 ; >^6 8 * 6 8t©HCC»2S 
S^@B6 7 ©tttfjffl*^ v V 7 0B6 9 */M/r^« 
[0 03 6] ±e©*S«: J:htf . 0 1 2 ©^ffiHBtc 

j: 9 as ntcKmrn* i 6 ©jaaokfttttt* 0 1 3 «c w 
@w«^ii^t (f » . f , ) ws&fcaft«siBa# 

^771869 ©W*4B^ 6 3 ftS c £ «:& 

E*S5*»0B*»J«Oft< i fc^Ml^Sfiffl** 5 
If&tiSC&fc&Sfc*. IK US 

tt&&&. ttfflHB*^? FBW1 QrtfcflFO 

[0 0 3 7 ] 

[»W©»*] I*CT1©«B«. -Y>^*9MStifc 

U fE$jmE©EPMC £ 0 8uiB7 * * x - 2 £^{4 3 
tf£C£K:J:^T, ^>*S*KE#fflft*'5* , t'f> 

«:lugB*S«co&3&s - ^ ©««E 

50 [0 03 8 ] tt$3 2 ©IfeBJ^, M#« 1 iBtS© > ^ 
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~*©bwb#wcj: 9*£-r*fi**Kis** 

$ tttct * ©7 * ?■ * x- *©&«tt*iIK: J 0 
t 4 -/>^wi*«ftrt-»fc»fc. 7* 

*s»u c ft 6^££*$fcR± , r * cim^ 

[0039] mms ommz. wcti i e*ww > * 
s>* ? FEflSfflrc*-^ Striae >*«mfc»i*a 

tt, «ulB7^^^x^^©ti*SM*ii^J:0^*r^^ 
SfllEOfilK^kK*^^^ ^©WfcStttfcrt"* *> 
©T**«flE'C*ft. CfttC<fcO, 3>r«U-*9©Jt 
«S*fflt^tB#0:iaH*flat»r, guEiBiBmE©** 

tt, IW7^f-*x--$©li«tt^W«:J:0 

ftT&fc©T&&«/£?*£o cfttt<fc^ B«^Bfl 
iftRtcfc^rtt, affi7****-4^««tt*ffifcj: 

iiftffi-r n«, fi«tt©iB c w > * wi©*»i*tT5 c 

£#-C£&. WL\i4 >^ft©££G£f5E7 

^ ^ a x _ ^MatKn^EJ: o »£-r £<i^©s^$ 

[004 1 ] HRJBH 5 ©»93tt. fS*^4 EK© 4 > * 

b. fFis7^f-*x-*Koft*ssaja*JiiaB**^ 
attest). 4>*wft^iS»#fi0B£4-# 
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[0042] »#«6 ©»Wtt. 1 e«©4 

FEHgSBt?*-^ SJE7 if 

*«lflEr**. CfttC<t»3, 7ff*i-*^>fS 
rt©-f>^©W*«:J:*liai*«W8<ft*te». 7* 

io [Bffi©tt*tt8WH] 

[02] WMMS<Dt^W\OM^v F<DtR88*?n'i'tt 

[S3] BJWEOEDftiaoEn:?^ v F©tt»**n"i"» 
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